Comparison of two chromogenic media and enrichment broth for the detection of carbapenemase-producing Enterobacteriaceae on screening rectal swabs from hospitalized patients
The rapid dissemination of carbapenemase-producing Enterobacteriaceae (CPE) constitutes a major threat to patient care and public health (Nordmann et al., 2011; Livermore, 2012) . Direct screening by rectal swabbing of high-risk patients is essential to detect asymptomatic carriers, who constitute the main reservoir of CPE (Gagliotti et al., 2013) . The rapid detection of CPE allows faster implementation of infection control strategies in order to prevent their dissemination inside the hospital. The Belgian epidemiology of CPE is characterized by a predominance of OXA-48-like carbapenemases (.80 %) that weakly hydrolyse carbapenems and may therefore be difficult to detect in screening cultures (Huang et al., 2011 Glupczynski et al., 2012; Poirel et al., 2012) . The aim of this study was to compare the performance of two chromogenic media and an enrichment broth for CPE detection on rectal swab samples from hospitalized patients.
Rectal swab (Copan Italia) samples (n5730) from patients (n5480) hospitalized at a tertiary-care academic hospital (Hô pital Erasme, Brussels, Belgium) were collected prospectively between December 2012 and March 2013. The active surveillance policy of our hospital is to screen for multidrug-resistant Gram-negative bacilli (MDR-GNB) at the intensive care station (all admitted patients twice a week) and at the haematological department (once a week for all admitted patients). All patients admitted to our hospital at risk of carrying an MDR-GNB are also screened (e.g. those travelling abroad, known MDR-GNB carriers or transferred from another hospital). The rectal swabs were homogenized by vortexing for 15 s in 1 ml sterile 0.85 % saline and 100 ml of this suspension was inoculated into MacConkey broth (Becton Dickinson), without additional antibiotics and plated on primary chromID CARBA (bioMérieux) and Brilliance CRE (Oxoid, Thermo Fisher Scientific). The media were incubated at 35 8C and examined after 24 and 48 h of incubation. The MacConkey broths were subcultured after overnight incubation onto secondary chromogenic plates and examined after 24 h. All growing colonies were identified by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (Brucker Daltonics). Susceptibility testing to meropenem and ertapenem was performed by a disk diffusion method according to European Committee on Antimicrobial Susceptibility Testing (EUCAST) on all growing Enterobacteriaceae isolates (EUCAST, 2012). All isolates were stored at 280 8C until further characterization.
Enterobacteriaceae isolates showing a positive carbapenemase screening cut-off according to EUCAST were characterized further by determination of their MICs to carbapenems using a microdilution method and by the detection of carbapenemase production using a RAPIDEC Carba NP test (bioMérieux) (EUCAST, 2013; Poirel & Nordmann, 2015) . Confirmation of a carbapenemase was assessed by an in-house multiplex PCR targeting the genes encoding bla KPC , bla OXA-48 , bla NDM , bla VIM and bla IMP on all growing Enterobacteriaceae including isolates showing negative EUCAST screening cut-off In an epidemiological setting of low prevalence (,2 %) of CPE with a predominance of OXA-48-like producers, Brilliance CRE displayed a better sensitivity but a lower specificity than chromID CARBA for CPE screening. This confirmed the lack of specificity of Brilliance CRE described by other authors (Cohen Stuart et al., 2013 Fig. 1 . Detection of carbapenemase-producing Enterobacteriaceae on rectal swab samples from patients admitted to a teaching hospital. *The presence of a carbapenemase was assessed by an in-house multiplex PCR targeting the genes encoding blaKPC, blaOXA-48, blaNDM, blaVIM and blaIMP.
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On: Sun, 13 Jan 2019 04:34:51 should be used for an accurate detection of the different types of CPE (Girlich et al., 2013; Zarakolu et al., 2015) .
The aim of using MacConkey enrichment broth was to boost the growth of Gramnegative rods prior to subculturing on selective chromogenic medium. Previous evaluations of non-selective broth supplemented with a carbapenem as recommended by the Centers for Disease Control and Prevention did not improve the performance of direct inoculation on screening agars (CDC, 2009; Lolans et al., 2010; Girlich et al., 2014; PapadimitriouOlivgeris et al., 2014) . In our study, the addition of an enrichment step without antimicrobials increased systematically, but not statistically significantly, the sensitivity of both chromogenic screening media. However, the use of an enrichment step extends the time to final reporting by an additional 24 h.
In conclusion, in a setting with a predominance of OXA-48-like-producing Enterobacteriaceae among CPE, chromID CARBA and Brilliance CRE do not show enough sensitivity to accurately detect OXA-48-like CPE in rectal swabs. Further clinical studies are needed to assess the additional value of enrichment broths and selective media for the detection of CPE, particularly OXA-48-like-producing Enterobacteriaceae. 
